HI NT: DIATAXIA CF.IIKBHAI.IS INFANTILIS 


503 


DIATAXIA CEBEBRALIS INFANTILIS: THE ATAXIC TYPE OF 
CEREBRAL BIRTH PALSY.* 

Bv J. Ramsay Hunt, M.D., 

CONSULTING NEUROLOGIST TO THE NEUROLOGICAL INSTITUTE; THE NEW YORK 
HOSPITAL, UARIES* HOSPITAL, RANDALL'S ISLAND. AND THE LETCHWORTH 
VILLAGE FOR MENTAL DEFECTIVES; ATTENDING NEUROLOGIST TO 
THE MONTE FIORE HOME AND HOSPITAL, NEW YORK. 

The classification of the cerebral palsies of early life has engaged 
the attention of neurologists and psychiatrists for a number of 
years. A great many clinical types have lieen descril>ed, and in 
recent years there has been considerable progress in our knowledge 
of their various causes and underlying pathological changes. The 
subject, however, still presents many ol>scurities in etiology, locali¬ 
zation and symptomatology. 

The cases have been variously groujied in accordance with the 
etiology, the nature of the pathological changes or the clinical 
symptoms presented. For all practical purposes the clinical 
classification is the important one and the most useful, as post¬ 
mortem examination and histological study are usually necessary 
to determine the true pathology of any case and the original causa¬ 
tive factors are often obscure and difficult to determine. This is 
especially true of the congenital cerebral defects and malformations 
resulting from disease of the fetus during the period of intra-uterine 
life. 

The common clinical type of infantile cerebral palsy is the spastic 
form. This may appear as hemiplegia, paraplegia or triplegia, and 
very frequently as a cerebral diplegia. It is characterized by 
paralysis with various spastic phenomena, either alone or in asso¬ 
ciation with other cerebral symptoms, such as choreiform mani¬ 
festations, ataxia, tremor, athetosis, mental defect, epilepsy and 
disturbance of the s|>ceinl senses. 

A classical description of this large clinical group ind its relation¬ 
ship to injuries received at birth was given by an English physician. 
Dr. Little, in 1S(»2. In recognition of this important contribution, 
those cases of cerebral *jxi.rtic jtaralysis resulting from injury to the 
brain at birth are very commonly known under the generic title of 
Little’s disease. Little’s conception that certain abnormal tyjies 
of parturition, especially those associated with difficult ami pro¬ 
longed lalwir, produced hemorrhages over the surface of the brain 
which interfered with the normal functions and development of 
motility has been upheld by many subsequent investigators. 
Prominent among these may l>e mentioned the names of Sarah 
McNutt, Freud, Gowers, Kailton and Kundrat. 

* Presented at a meeting of the Anieriran Neurological Association held at Boston 
May 23. 1917. 
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Little also pointed out the importance of premature birth as 
a cause of cerebral spastic paralysis, and some observers, notably 
Bnssaud, would limit the term Little’s disease to this comparatively 
small group of cases, in which the development of the pyramidal 
tracts has been checked or retarded by premature delivery. This 
limitation of Little's conception in the opinion of many writers 
is not justified, and a perusal of his original monograph will I 
believe, convince most readers that the essential idea underlying 
Ills work was the relationship of all forms of abnormal birth to the 
cerebral spastic palsies of early life. 

Forster, in 19(H), described in some detail an unusual clinical 
type of cerebral diplegia which he termed the alonic-aslasic tme 
Of infantile cerebral palsy This group stands in striking contrast 
to the spastic type of Little, and is characterized by motor paralysis 
with naccidity. There is inability to stand or walk (astasia-abasia), 
great difficulty m articulation, not infrequently mutism, and a 
marked mental defect. A certain degree of individual movement 
of the extremities is possible, but all the larger and more compli¬ 
cated motor activities are impossible, owing to a defective action 
o antagonistic and synergic groups of muscles. Slight spastic 
phenomena are sometimes noted in the lower extremities, but the 
essential quality of the paralysis is flaccid and atonic. 

Many of the symptoms in this group of cases suggest a cerebellar 
origin, and I-orstcr was at first inclined to attribute this origin 
to the symptomatology until later two of his cases subjected to 
postmortem examination revealed an extensive lobar sclerosis of 
the frontal region, the cerebellum appearing quite normal on macro¬ 
scopic examination. Unfortunately, no microscopic studies were 
recorder. 

A few yearn later, in 1913, Pierce Clark reported similar cases 
under the rather comprehensive title, “ Cerebrocerebellar Diplegia 
of Flaccid Atonic Type,” and concluded on purely clinical grounds 
that the lesion was probably a combined one, involving both the 
cerebrum and the cerclielluro. notwithstanding the negative cere- 
Dollar niulings in riirster’s cases. 

Clark assumed that a cereliellar lesion alone would lie amply 
compensated for by the cerebrum if the cerebral structures were 
normal, and therefore a combination of cerebral and cerebellar 
symptoms as occurs in this group of cases would lie in favor of a 
combined lesion of these two structures. Against this point of 
view, however, may be mentioned the normal appearance of the 
cerebellum in Forster's cases and also the fact that grave disturb¬ 
ances of muscle tone and coordination may result from lesions of 
the cerebral cortex. Accordingly, the term cerebrocerebellar 
(hplegm m tile present state of our knowledge would seem hardly 
justified and the simple clinical designation atonic or flaccid type 
of cerebral diplegia as used by Forster is, I believe, preferable. 
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Batten and von Wyss have also recorded examples of this flaccid 
type, and there can l>e no question as to its distinctive clinical 
characteristics and marked contrast to the spastic types of Little. 

I ndcr the title "Congenital Cerelxdlar Ataxia,” Dr. Batten has 
described what he terms a pure cerebellar type of diplegia. This 
group is characterized by ataxia of the cerelndlar type, which 
displays, however, a decided tendency toward recovery. There is 
little or no mental defect, and the clinical picture is one of pure 
ataxia of cerebellar origin involving speech, the gait and station 
and various movements of the extremities. 

Therefore, according to our present classification, the cerebral 
diplegias of childhood may assume one or other of the following 
clinical forms; the spastic type of Little, the atonic or flaccid type 
of Forster and a cerebellar type as descril>ed by Batten. These may 
exist as such in pure form or may occur in various combinations. 
They may also present a variety of complications and associated 
symptoms such as epilepsy, mental defect, choreiform and athetoid 
manifestations, which give to this whole chapter a large and varied 
symptomatology. 

The group of the cerebral diplegias to which I would direct 
attention as a distinct clinical variety is an ataxic type of cerebral 
birth palsy. The ataxia is bilateral in distribution and is char¬ 
acterized by a generalized disturbance of coordination involving the 
gait and station, the use of the arms and legs, and the muscles 
subserving the function of speech. The incoordination persists 
in the recumbent posture and has the characteristics of a true 
ataxia. It is, I believe, of cortical origin. There is neither paralysis 
nor spasticity, and the cases observed were free from serious men¬ 
tal defect or epilepsy. In the absence of any direct pathological 
evidence I would suggest, as the probable etiological factor, an 
injury to the fetal head received at birth, producing rupture or 
thrombosis of the cerebral veins, with limitation of the lesions 
to the cortex of the parietal lobes. 

The clinical picture is one of pure cerebral diatai 'a. and may be 
regarded as the sensory equivalent of cerebral diplegia. In my 
opinion, however, the vascular lesion, instead of being limited to 
the motor area as in spastic diplegia, is situated more posteriorly 
behind the fissure of Ilolando in the sensory sphere of the cortex, 
thus implicating the centers and commissural systems which are 
engaged in the reception and transmission of the memories of 
movement. 

The parietal lobe is the great receptive center for the registra¬ 
tion of sensory stimuli, representing movements and the various 
combinations of movement, and a bilateral lesion in this area 
would necessarily impair in greater or lesser degree the normal 
development of motility and coordination. 
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Case I.—The patient, K. C„ was a hoy, aged twelve years, 
horn of healthy parents. There was no history of any familial 
nervous or mental disease. \\ ith the exception of measles, chicken- 
pox ami tonsillitis there was no history of any serious illness. 

He was an only child, horn at term, the labor Item*; unusually 
difficult and prolonged. The mother statisl that she was thirty- 
five years old at the time and was in labor for forty-eight hours. 
Ihe membranes had ruptured early and delivery was eventually 
effected hv forceps. The child was horn blue'and asphyxiated 
and did not erv for several days. There were general convulsive 
seizures during the first few days, hut none subsequently. The 
head was said to have been out of shape and deformed, hui; gradu¬ 
ally assumed a normal symmetry. An effort was made to feed 
the child by the breast, which was unsuccessful and had to he 
abandoned. 

Very early in the child’s life it was noted that the movements 
of the extremities and trunk were weak and awkward. Swallow¬ 
ing was performed without apparent difficulty; there was, however, 
a tendency to drooling, which persisted for several years. It 
"as noted that the child did not sit up or show much tendency to 
creep until the end of the second year. The movements then 
were awkward, unsteady and accompanied by unusual efforts. 

I "steadiness of the movements was noted quite early and has 
persisted up to the present time. Both sides were involved, hut 
the right arm seemed to he more affected than the left, and the 
legs showed a greater degree of disability than the arms. 

The child did not speak until the third year, and then only uttered 
inarticulate sounds. He has shown slight hut steady improvement 
from year to year in speech, in his ability to sit or stand and in the 
use of the arms. He could not stand alone until the sixth year, and 
is still unable to walk alone. 

The general health and intelligence are both good. The mother 
insists that the child is bright and learns readily. I le is quite cleanly 
in Ins habits, and is able to control the sphincters. I le is not able to 
feed himself or dress himself on account of the severe motor ataxia 
lie is good tempered, and is interested in the hooks and games 
suitable to his age. He has had no convulsions since tile initial 
spasms after tile birth, which lasted several days. The special 
senses are apparently not affected. 

Examination , May, 191G. The hoy is of good size, well nourished 
and appears in excellent general health. The muscles arc moder¬ 
ately well developed. There is a slight tendency to motor restless¬ 
ness and atactiform movements unless supported and in a relaxed 
position. This unrest is increased by any action, however slight, and 
by mental excitement. There is no true chorea or athetosis, but the 
ataxic disturbance has a somewhat choreiform character when the 
motor agitation is extreme. 
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Me is able to stand by holding on to a chair, but not unsupported. 
While standing in this position there are swaying, unsteady move¬ 
ments of the trunk and arms in the effort to maintain the equilib¬ 
rium. The head also shows ataxic oscillations. On attempting 
to take a few steps, even with assistance, the ataxic disorder l>ecomes 
extreme and he falls backward or to the side and has to be supported; 
occasionally the legs give way under him. 

In testing the movements of the upper extremities a very marked 
incoordination is demonstrable. On attempting to carry the finger 
to the*tip of the nose there are irregular atactiform movements of 
the extremity and compensatory or associated movements in other 
parts of the body—for example, the head and trunk. This disorder 
of motility does not resemble an intention tremor but is a gross 
disturbance of the power of coordination. It is especially well 
marked if an effort is made to grasp a small object or to draw a line 
with a pencil. Such movements are carried out in a brusque and 
awkward manner, and any breakable object would surely Ik* sacri¬ 
ficed if he were allowed to reach for it. If the attempt is made to 
hold out the arms with the hands and fingers extended there are 
irregular atactiform movements and changes in the relative position 
of the extremities, which are somewhat increased by closure of the 
eyes. 

The alternating rhythmical movements of the wrists or fingers, 
as a result of the ataxic disturbance, are impaired. Dysdiado- 
kokincsis is therefore present. 

In the recumbent posture the lower extremities show a similar 
atactiform disturbance. If the attempt is made to place the heel 
upon the opposite knee there is a marked incoordination and 
uncertainty of movement, as might be observed in an advanced 
case of spinal ataxia. 

Similarly, if the legs and arms are elevated while lying flat on the 
back and the effort is made to fix them in this position the extremities 
are moved about in extreme incoordination, and frequently the 
balance is lost and he rolls over to one side. The rieht arm and leg 
showed a somewhat greater degree of involvement than the left, 
which coincided with the early history and observations of the 
mother. 

There is no demonstrable weakness or paralysis of the limbs. 
Indeed, the gross motor power of the lower and upj)er extremities 
is well preserved, except as modified by the ataxia. There is no 
atrophy. There is not the slightest evidence of spasticity in either 
the upper or lower extremities. Instead, the tonus of the muscu¬ 
lature is moderately diminished. 

The knee-jerks are present, equal and not exaggerated. The 
Aehilles-jerks are inactive and only elicited with difficulty. The 
supinator jerks are not elicitable. The biceps- and triceps-jerks are 
inactive and variable. There are no |>eriosteal reflexes in either the 
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upper or lower extremities and no clonus or spastic phenomena. 
Ihe abdominal, cremasteric and plantar reflexes are present and of 
nonnal intensity. The Babinski phenomenon is absent. 

♦ iZ) 3r "-' at,u "’ 1)01,1 superficial and deep, is apparently undis¬ 
turbed. touch, pain and temperature are recognized promptly, 
and so far as could be determined were well localized. The deep 
sensibility also appears normal. Pressure of the muscle induces pain 
and the sense of position is preserved. He recognizes tile direction 
of passive movements of the toes, fingers and of the larger joints 
prompth- and without error. The sense of vibration is acute 

Ihe pupils are equal and react promptly to light and accommo¬ 
dation. Ihe pupillary skin reflex is active. 

I here is no nystagmus and the optic nerves are normal. On 
attempting to fix an object with the eyes there are slight rolling 
movements of the eyeballs, apparently of an ataxic nature, and 
associated atactiform oscillations of the head. There is no paralysis 
of the cranial nerves. 1 he tongue is protruded in the median line, 
the pa ate is promptly innervated and the movements of the jaw are 
normal in power and extent. Facial innervation is equal on the two 

lhere is a considerable degree of dysarthria, and it is rather difli- 
cult to understand the spoken words. The mother, however, 
interprets perfectly and can carry on a very intelligent conversation 
"ith the boy. He can name ordinary objects placed in the hands, 
and there is no astercognosis. Sight, hearing and smell are normal. 

i lie heart and Iunps are normal. 

The urine is free from albumin and sugar. The Wassermann 
test of the blood is negative. 

Note.— I lie above findings were confirmed at several subsequent 
examinations. 1 he essential disturbance was one of incoordination 
without paralysis or evidences of spasticity, which affected nearly 
all voluntary movements. \Yhile in the recumbent posture, with the 
musculature relaxed, there were no evidences of chorea or athetosis. 
On making the effort to stand or walk, and in certain postures, 
there were incoordinate movements which suggested a choreiform 
tendency, which, however, appeared to be dependent upon the degree 
of the ataxic disturbance. The right side showed a greater degree of 
involvement than the left. The tonus of the muscles was moder¬ 
ately reduced. There was, however, no undue flexibility of tile 
extremities as occurs in the higher grades of h.vpotonieitv. The knee- 
jerks were readily elicitable and not exaggerated, the Achilies- 
jerks could usually be elicited, but with difficulty, the same being 
true of the reflexes of the upper extremities. The plantar reflex was 
“‘ways of the normal type, and a true Babinski reflex was not 
obtained. 

So far as could be determined the general sensations, both super- 
ncial and deep, were well preserved. 



liner: DIATAXIA CEREBI1AUS INFANTILIS 


509 


Case II.—The patient, L. H., was a girl, aged six and a half years. 
The family history was good and there was no tendency to hereditary 
or familial diseases. The parents were healthy and were not related. 
The mother had given birth to two other children without special 
difficulty, and there had been no miscarriages. 

'1 he patient was the third child and the pregnancy had progressed 
without untoward complications. The birth occurred at term and 
the labor was extremely slow and tedious. After twelve to fourteen 
hours a faulty presentation was discovered and the delivery was 
effected by means of forceps. The child was born asphyxiated, and it 
was feared at the time would not survive. Artificial respiration was 
necessary and the child did not cry or take the breast for about two 
weeks. After this she took the breast, but only with some difficulty, 
and the cry was weak and feeble. The subsequent development was 
slow and retarded. T he child could not sit up until two years of age, 
and then was unsteady and swaying, often fulling backward or to 
one side. About this time she was able to creep, but with difficulty. 
Movements of the arms and legs were awkward and unsteady. 
Attempts to stand were not successful until the third year, and then 
only by holding on with the hands and accompanied by swaying 
of the body and frequent falls. Attempts at walking were only 
possible in tlic latter part of the third year, and then required careful 
assistance, .as falls were frequent and often severe. 

At the age of three years the child could speak a few words, but 
indistinctly, and only the mother could understand them. Swallow¬ 
ing occurred without difficulty and the special senses were apparently 
normal. The child was bright and took an interest in her surround¬ 
ings, but was backward as compared with other children at the same 
age. On attempting to grasp an object with the hand the movements 
were uncertain and awkward. 

The child had shown decided but gradual improvement. She hail 
acquired lictter control of her movements and articulation was more 
distinct. She was fairly intelligent for her age but still somewhat 
backward in many things, which the mother attributed to her 
physical disabilities. There was no history of convulsive seizures. 

Physical Examination October, 1914. The child is well nourished 
and fairly well developed for her age. While sitting quietly in a chair 
the extremities and trunk are motionless. There is a slight tendency 
to swaying and oscillation of the head, especially with any move¬ 
ment, such as fixation of an object with the eyes or when speaking. 

Any attempt to raise an arm or leg evokes awkward ataxic move¬ 
ments of an incoordinate character. On attempting to grasp an 
object with the hands there is a series of irregular, incoordinate 
movements; the fingers are overextended, the hand is thrown about 
in an awkward manner and the object is grasped brusquely. There 
is no weakness of the movement or of the grasp—it is a pure ataxia 
of movement or incoordination. The disturbance is about equal 
on the two sides. 
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The deep sensibility and sense of posture were also preserved. 

The child could recognize the movements of the toes whether up 
or down, but if the order was given to place the left limb in the same 
position as the right, either the arm or leg, the attempt was made 
and sustains! awkwardly and in an uncertain manner, probably 
on account of the ataxia. Sight, hearing and smell were not affected. 
There was no astereognosis. Such common objects as a coin, pen¬ 
knife or a key were promptly recognized in either hand. 

There was no special mental defect; the child was good natured, 
responsive and well behaved and was not far below the mental 
average for her age. 

Heart and lungs were normal. Wassermann test of the blood was 
negative. Urine negative. 

Note. —This case, like the preceding, presented symptoms of a 
pure ataxic disturbance which affected nearly all voluntary move¬ 
ments, such as standing, walking and the individual activities of the 
extremities. The gait was very suggestive of a cerebellar ataxia hut 
both the upper and lower extremities showed a definite ataxia which 
persisted in the recumbent posture. Lying flat on the back, with no 
demands upon the function of equilibrium, it was impossible to hold 
the extremities quietly in an elevated position as in cases of pure 
cerebellar disease, the ataxic disturbance persisting as in a case of 
spinal ataxia. There was no demonstrable weakness of the extremi¬ 
ties and no spasticity. The sensibility was normal. There was no 
true chorea, athetosis or intention tremor. The slight choreiform 
tendency did not suggest true chorea but resembled rather the choreic 
unrest which is sometimes present in cases of advanced Friedreich’s 
ataxia. The disorder of motility was an inability to regulate and 
coordinate voluntary movement. The condition was manifested 
soon after birth and was characterized by steady improvement. 
There was therefore no tendency to progression or aggravation of 
symptoms. 

Case III.—The patient, A. II., a girl, aged eleven years, was the 
last of seven child.en. The circumstances attending the birth were 
abnormal, the membranes ruptured quite early and labor was 
unusually prolonged and severe. The child was eventually delivered 
with forceps in an asphyxiated condition and was resuscitated with 
difficulty. She was said to have been "blue" for several hours after 
birth and the imprint of the forceps remained over the temporal 
region for a week or more. She did not take the breast readily and 
was nourished by the bottle. I taring the early months of life she 
was restless ami difficult to quiet, crying a great deal, and was 
physically frail. 

It was soon observed-that the motor development was not normal. 
Such acts as holding up the head, sitting and attempts to crawl and 
walk were all considerably delayed, as was alsp speech. 

She was unable to stand before the sixth year and then only with 



512 


hi nt: diataxia cererraus infantilis 


assislanre. The movements of the arms were noted to he irreirular 
Z tn"tlf d ' V ST y m th |° sc ? )nd year and articulation was indistinct 
that time ^ but haS sho "‘ n a stead -'’ improvementsin« 

I, 'V lh , the ““Ption of summer diarrhea and chicken-pox the child 

Kd 1T% 1 ? ,e P ° ther chiW ™ <>f the family were 

^ood litalth. 1 lie father died of pneumonia and no historv of anv 
neuropathic heredity could he elicited. * 01 iiny 

I ■!'!": " | ,0tl ' 1 , ' r f “es that while somewhat backward for her age the 

m i ’|T • t- e “ rnCl1 *° n ' ad a little and « especially fond of 
msc The special senses were not affected. There has been a 

e W I "“ proVcl l , .‘" t 1,1 , the ,notor disability from year to year 
rl’l'f ' "'a'king. There has been'no historv of 
eom ulsn e seizures, excepting immediate)v after the birth 
hen there was an indefinite history of several spasmodic attacks ’ 

panid hc Zh r” ’ l9I “ , Vi Patient is thin aIld somewhat 

p.miu, the teeth are uneven and defective. 

, e skeletal development is rather slight and fragile The 
muscles are well formed and, although small! are not atrapiiie On 
attempting to rise from a sitting posture there is a verv evident 
disturbance of gait and station. She stands on a broad‘base the 

U ernT^’"^ fr °"' f'° " idr and balancing with the arms 
- fter a fen moments she becomes somewhat adjusted to the change 
O posture, but slight atactiform and balancing'movement.S 

wii some ' v,iat the ss 

The lew arc ifte?an7tl 1,PParCnt " marke<1 disord, ' r of movement. 

I legs an lifted and thrown out m an awkward, ataxic manner 

ments oairh!3T U \ r ° n T nSat0r> ; ,l Urches and bala "«-ing move¬ 
ments of the head trunk and arms. She is, however, aide to walk 

alone and with a fair degree of security, and docs not fall While 

nP4a:3gS«S3SaE 

There is a general condition of marked incoordination On 

on the'tin of fl Kra?P “ ° l,je « " i,h t,la ha " d or on ptcingafinger 
n the tip of the nose a considerable degree of ataxia of the arms is 

apparent, which is increased by the associated atactiform movements 
m other regions of the body, as, for example, the head and trunk 
Ihe t\\° anus are about equally afTected 

a ! so marked retardation and awkwardness in performing 

kiw'^ r Ti hm '- Cm0Vem f ntsof the wrist and fingers (dysdiadc^ 
sis . There is no weakness of the upper extremities'and the 
gross motor power,is apparently normal. 

e supinator reflexes arc present and not exaggerated. The 



m xr: diataxia cekebralis infantilis 


513 

biceps- and triceps-jerks are not elicitable. The muscles are some¬ 
what relaxed and free from any spastic phenomena. 

On attempting to hold the outstretched arms and hands at rest 
there occur slight ataxic movements which are increased bv closure 
of the eyes. Objects placed in either hand with the eyes closed are 
promptly recognized and the stereognostic sense is unimpaired. 
The direction of passive movements of the fingers, wrist anil elbow 
are promptly recognized with the eyes closed. With the eyes dosed 
an attempt to place the segments of the upper extremity on one side 
in the same position as the other cannot be accomplished, owing to 
the ataxia. 

The grossmotor power of the lower extremities iswcll preserved and 
there is no special atrophy of the musculature. Passive movements 
are quite free, the muscles are relaxed and there are no evidences of 
spasticity. There is, however, marked incoordination of movement 
in the recumbent posture. The attempt to plate the heel upon the 
knee or to elevate the extremity in a straight line produces a marked 
irregularity and incoordination of movement, which is sometimes 
accompanied by slight atactifonn jerking movements of the head, 
trunk or upper extremities. The knee-jerks are elicitable and about 
equal on the two sides. They are not exaggerated and the responses 
are rather subnormal. The Achilles-jerks are faint and not always 
elicitable. The plantar reflexes are of the normal type (no Babinski). 

Lying perfectly quiet and in a relaxed posture no choreiform or 
athetoid movements are present. If the arms and legs are then 
simultaneously elevated and the attempt is made to hold them in 
this position a great disorder of coordination immediately results 
usually with loss of balance and a tendency to roll over. The ab¬ 
dominal and epigastric reflexes are present and active on both sides. 

The motor cranial nerves are normal. There is no paresis of the 
ocular, facial or palatal musculature. On protrusion of the tongue 
there are slight atactifonn movements of the head and trunk, and 
in a lesser degree on testing the facial innervation or on fixing an 
object with the eyes. 

There is no nystagmus. The pupils are equal and react to light 
and accommodation. The corneal and conjunctival reflexes are 
active. The jaw-jerk is not elicitable. Articulation is thick and 
indistinct. This is an ataxic, d.vsarthrie disturbance of speech, 
and to the untrained ear is very difficult to understand. 

There is no forced laughter, but the act of laughing is accom¬ 
panied by ataxic movements of the head and trunk and to some 
degree of the extremities. The acts of deglutition and mastication 
are also accompanied by slight ataxic disturbance. 

The special senses are not affected. Vision, hearing, and the sense 
of smell are normal. The optic nerves are normal. 

The general sensibility is apparently undisturbed. Tactile, pain 
and temperature sensations are normal, and their localization, so 
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far as could be determined, was fairly accurate. The posture 
sense of the upper and lower extremities was apparent!v preserved 
and upward and downward movements of the joints were promptlv 
recognized. 1 1 * 

Heart and lungs are normal. Urine negative. 

Mentally the child was bright and responsive and carried out the 
various tests promptly and intelligently. She was able to spell and 
could read short sentences, and the mother stated that she was 
makmg steady progress She was cleanly in all of her habits and 
has had good control of the sphincters since early childhood. There 
has been a marked improvement in the child's condition during the 
past few years, but she still required constant care and supervision 
because of the general motor disability 1 

Rename of II,c Clinical Iicporh. The cases which have just been 
described are very similar in their etiology and general clinical char¬ 
acteristics and constitute. 1 believe, a well-defined clinical tvpc of 
cerebral birth palsy They represent an ataxic type of cerebral 
diplegia winch stands in striking contrast to the spastic type of 
Little and the flaccid or atonic type of Forster. 

In all of the cases there was a history of severe injurv at birth 
followed by retarded and defective development of the' power of 
motor coonhnat",,! There was no paralysis, and if such existed 
after birth it was of a transient nature and the gross motor power 
was eventually completely restored. There were no evidences of 
spasticity. 1 he active and passive movements as well 11 s the reflexes 
revealed none of the characteristic signs of pyramidal tract involve¬ 
ment. 1 lie tonus of the muscles was slightly reduced and the tendon 
reflexes showed a corresponding reaction, and were moderatelv 
diminished and difficult to elicit. There was no undue flexibility 
of the extremities as occurs in the severer forms of hypotonia. ' 

the essential symptom was a generalized ataxic disturbance 
affecting the gait, station, articulation and the use of the individual 
members. 1 Ins was present in all positions, including the recum¬ 
bent posture, and 1 would particularly emphasize the persistence of 
an ataxic disturbance of the arms and legs in the recumbent posture 
when no effort was required to maintain the equilibrium. The 
ataxic disturbance was also increased by closure of the eves bv 
mental excitement and by any effort to carry out precise and definite 
movements. 

The disturbance of coordination was bilateral and fairlv svm- 
metncal, but one side may show a greater degree of involvement. 

It affected the finer movements of the hands and fingers as well as 
movements of the larger joints, and seemed to be equally dis- 
tributed in this respect. There was, at times, a slight tendency to 
motor unrest, somewhat suggestive of a choreic disturbance, which 
I regard as a manifestation of ataxia and the effort to maintain 
posture. Hie disorder of motility was clearly ataxic, and was 
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characterized by an inability to carry out precise and definite 
coordinate movements. It was not in any sense a true chorea or 
athetosis, the restless atactiform movements in certain postures 
merely suggesting the choreiform tendency. Dysarthria was also 
a well-marked symptom, and was regarded as part of the ataxia. 
There was no nystagmus. The sensibility, both superficial and deep, 
so far as could be determined by the usual clinical tests, was quite 
normal. Especially noteworthy was the preservation of the sense 
of posture and the stereognostic sense. In none of the cases was 
there a serious mental defect. Tile retardation was no more than 
might follow a severe disturbance of speech and incoordination and 
the restriction of opportunity imposed upon the child. 

In none of the cases was there any tendency to grand mal or 
petit inal seizures. I lie convulsions occurring immediately after 
the birth had manifested no tendency to recur in later life. 

• c °me improvement had taken place in all of the patients, and 
there were no indications of an increasing mental deterioration or 
progression of other symptoms. In this respect the ataxic form 
resembles the spastic type of Little with its well-recognized tendenev 
to improvement. 

I his very striking disturbance of motor incoordination I would 
refer to a disorder of tile cortical functions, probably the result of 
a bilateral injury to the parietal area at birth. A* lesion of this 
character would interfere with the development of the higher 
cortical centers engaged in the reception and elaboration of the 
memories of movements, and produce a pure cortical ataxia; or it 
might interrupt the commissural symptoms by which these memo¬ 
ries are communicated to the motor area for the proper regulation 
of coordination, with a resulting transcortical ataxia. In either 
event a serious loss of the control and regulation of movement would 
of necessity result. 

Tile primordial cortical centers which receive muscle and posture 
sensibility arc not affected, for the general sensibility, both super¬ 
ficial and deep, is apparently preserved. It is probable therefore 
that, the cortical tenters subserving the function of common sen¬ 
sibility are either not included within the limits of the destructive 
lesion or. if they are injured, their function is subsequently restored 
by the compensatory activities of other tenters, cortical and infra- 
cortical. 

Pathological Considerations. The pathology of this group of 
cases in the absence of definite pathological evidence may only be 
surmised. I believe, however, that we are justified in the assump¬ 
tion that the lesions are of the same general character as have been 
found associated with other types of the cerebral birth palsies, 
differing only in their localization. 

The pathological studies of Kundrat have shown that throm¬ 
bosis of the superior longitudinal sinus with occlusion or rupture 
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of tlie cerebral veins is a by no means uncommon sequel of injury 
to tlie child s head during birth. This form of lesion is verv prob- 
a il\ favored, if not directly induced, by overlapping of the parietal 
bones during the process of molding of the fetal head. During 
tlie course of a prolonged and difficult labor, instrumental delivery 
or precipitate parturition, the delicate cerebral veins may be tom 
from their connections as they traverse tlie intermeningeal space 
to enter the sinus, with consecutive hemorrhage over the surface 
of tlie brain, either subdural or intermeningeal. 



sss2 vs: 

t . uautomos. 1.1«mi the vein „f Trulanl :m,l the superior Ioiudludinal li,™'- s' 
the anus; 8 , dura mater. (From Testufa Anatomy.) ” 


The subdural type of hemorrhage is usually massive, consisting 
of a Single large clot, and is commonly unilateral. Intermeningeal 
icmorrhages are more diffuse, often bilateral, and consist of a 
thm film-like clot of blood confined by tlie piaraehnoid. This 
is greatest m the region of tlie superior longitudinal fissure where 
tlie cerebral veins cross to the sinus and gradually tapers off as 
it passes over tile surface of tile hemisphere toward the fissure 
of b.'l'ius. As the larger veins run their course in relation to the 
fissures there is a natural tendency for the blood to follow and 
gra\ itate in tlie depths of tlie larger cerebral sulci. Limitation of 
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the vascular lesion to the region of the fissure of Ilolando would 
explain the occurrence of spastic diplegia, and a similar explanation 
might be offered for tile manifestations of cerebral diataxia, namely, 
thrombosis or hemorrhage limited to the parietal veins of the 
cerebral cortex (see figure). 

Kundrat also emphasized the importance of structural peculiari¬ 
ties of the margins of the parietal bones and intervening membrane 
to injuries of the sinus. lie expressed the belief that thrombosis 
and hemorrhages of venous origin are much more likely to occur 
in infants with firm bony edges and narrow interosseous mem¬ 
branes, because of the mechanical interference with overlap in the 
process of molding of the fetal head, A narrow interstitial mem¬ 
brane and parietal bones, with thick heavy margins, would render 
the sinus. liable to the dangers of compression, with consecutive 
thrombosis or hemorrhage of the cortical veins. Kundrat also 
performed the interesting experiment of attempting an injection 
of the cerebral veins through the exposed sinus while holding the 
parietal bones firmly in a position of overlap, and found that the 
backward flow of blood through the sinus was effectively blocked 
by the compressive action of the bones. The dangers of such a 
contingency in long-protracted labor are obvious notwithstanding 
the rich collateral circulation of tile cerebral venous system. 

The essential lesions of the cerebral birth palsy consist therefore 
of hemorrhage either subdural or intermeningeal, with more or 
less thrombotic softening of the cerebral cortex from obstruction 
to tile cerebral venous system. These may occur in various com¬ 
binations. In grave eases lacerations of the brain substance, 
ventricular and intracerebral apoplexy and hemorrhages at the 
base of the brain arc occasionally observed. I nvolvement of the 
cortical venous system is, however, the most important from the 
clinical point of view, as the severer forms of injury are usually 
rapidly fatal and therefore have little more than a pathological 
interest. 

Studies of tile cerebral cortex in cases of sinus thrombosis also 
show that intermeningeal hemorrhage is by no means the most 
important factor in producing the serious consequences of birth 
palsy, but that grave and permanent changes in the cortex itself 
may result. Thrombosis of the cerebral veins produces retrograde 
engorgement of blood, with punctate hemorrhages in the corre¬ 
sponding vascular distribution, and is associated with edema, peri¬ 
vascular engorgement and degeneration of the ganglion cells. 
(Hunt.) Although a certain degree of collateral circulation may 
be established, the delicate cells and neurons of the superficial 
layers of the cerebral cortex would inevitably suffer considerable 
damage. 

Any limitation of the venous thrombosis to a definite vascular 
distribution would play a very important role in the causation of 
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special clinical types and would explain the occurrence of purely 
spastic or purely ataxic types of this affection. 

In tile majority of cases the effusion or thrombosis takes place 
in the motor areas, producing the spastic type described by Little 
Unit this lesion may be quite circumscribed is shown by'the not 
infrequent occurrence of purely spastic states without mental 
defect, epilepsy, chorea or athetosis. 

The ataxic type of cerebral birth palsy is, I believe, the result 
of a more or less circumscribed lesion of similar nature within 
the confines of the parietal area behind the fissure of Rolando 
i lie anatomical distribution of the parietal veins of the cerebrai 
cortex render such a lesion not improbable, the effusion of blood 
and cortical degenerations interfering with the proper development 
of the various centers and commissural systems which subserve 
the higher functions of the coordination of movement (see figures) 
A lesion of tills character might affect a dissociation of the sensorv 
and motor spheres of the cortex, producing a condition in which 
motion would lie possible and the sensibility preserved, and vet 
the harmony and coordination of movement would lie lost" a 
form of transcortical ataxia in which there is an inability to convey 
to the motor area the complicated memories of movements and 
their combinations, so essential for a precise coordinate act. 

1 hat the parietal lobes contain important centers for muscle 
sensibility and the memories of movements has been shown by a 
number of observers and is accepted by all authorities on cerebral 
localization. The parietal sensory area includes the postcentral 
convolution, the superior parietal lobule (Pi) and tiie inferior 
parietal lobule (I’ll) and portions of the supramarginal and angular 
gyri. ft includes as well the precuneus on the mesial surface of 
the hemisphere. 

In tills region are stored not only the sensations of individual 
joints and muscles, the proprioceptive sensibility proper, but 
also the higher and more complicated motor memories, the various 
acquired psychic memories of movements which are essential for 
the development of a finer and more delicate system of coordination 
\on Monokow lias suggested that the fasciculus ccntrmmridaUs 
an association bundle uniting the angular gyrus and the Ilolandic 
area, may play a role in the cortical association of muscle sensi¬ 
bility. He regards the parietal convolutions Pi and I’ll and their 
association tracts as of special importance for the representation 
of movements and combinations of movements. The sensations 
of the individual muscle groups and segments and tactile sensi¬ 
bility he would localize in the postcentral convolution. 

Jt is now generally held that the simple perception of deep 
sensibility, including the muscle sense and the sense of posture 
are localized in the ascending parietal convolutions (postcentrai 
gyrus), probably in segmental relation to the corresponding motor 
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centers of tile central convolutions (Mills), while the higher psychic 
perceptions of motor activity, namely, the memories of move¬ 
ments and combinations of movements are situated more poste¬ 
riorly in the superior and inferior parietal lobule, a region which is 
concerned with the registration of higher motor memories. 

Indeed, it is quite conceivable Unit the centers which are engaged 
in the perception of deep sensibility might esea|>e or recover from 
the effects of a lesion, and yet the higher centers and commissural 
systems which register anil transmit the more complicated motor 
memories be seriously impaired. 

The view which has just lieen expressed as to the pathology 
and localization of the lesions in cases of cerebral birth palsy receives 
a certain confirmation from the clinical and pathological investiga¬ 
tions of Holmes and Sargent of injuries to the superior longitudinal 
sinus from gunshot wounds of the head. In their large series of 
cases, comprising seventy observations, the conspicuous feature of 
the clinical picture was a bilateral spastic paralysis, with marked 
rigidity involving the legs, trunk and arms in the order named. 
Articulation and the movements of the face were usually not 
affected. The paralysis was greatest in the legs and gradual}’ 
diminished in an upward direction, thus corresponding to the 
arrangement of the motor centers in the Rolandic area. The accom¬ 
panying muscular rigidity was extreme. By analog}- one might say 
that such cases corresponded to the spastic type of Tittle's disease 
in which cortical hemorrhages and thrombosis of the longitudinal 
sinus and cerebral veins play an important role. 

Sensory disturbances were also occasionally noted by Holmes 
and Sargent and their sensory investigations are of interest as 
bearing on the symptomatology of lesions of the parietal lobe. 
Their summary is as follows: 

“ The sensory disturbances are especially interesting, as they are 
almost always those of a pure cortical lesion unaccompanied by 
any shock effect. The appreciation of pain and temperature is 
unaffected, and there is no definite diminution of tactile sensibility, 
hut a certain number of light contacts are not recognized; there 
is, however, no threshold alteration, and the proportion of those 
missed is not directly related to the intensity of the stimulus. On 
the other hand, the localization of tactile stimuli, the recognition of 
tile position and of passive movements of the limbs, and of form, 
shape and size, as well as the discrimination of the compass points, 
may lie seriously disturlied. Tile slightness of the affection of 
cutaneous sensibility has been frequently astonishing, as many 
patients have complained spontaneously of numbness and of hav¬ 
ing ‘no feeling’ in their legs." One of their cases was of special 
interest as indicating the possible course of events in the infantile 
ataxic group, the motor paralysis clearing up rapidly, with per¬ 
sistence of a high degree of ataxia. 
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It should be emphasized that these studies were made upon 
adults m whom cortical function was fully developed in contra¬ 
distinction to the infantile group in which cortical centers and 
SI stems are still unmature and in which several years must elapse 
oitore accurate sensory examinations are possible. This nun- in 
part explain tile preservation of common sensation in the infantile 
group, w ith loss of tile power of coordination 
In all Other forms of ataxia, save the ecreliellar ataxia, there is 

detem' 1 ' >lln ^ ° f t le - deep sensibility, tlie degree of which usually 
determines the seventy of the motor disorder. This is true of 
the peripheral, spinal, thalamic and cerebral ataxia. 

Why should the deep sensibility be preserved and vet a severe 
degree of motor incoordination be present in the ataxic birth palsies’ 

Nodcfiintc answer e . to t | lis question at thc [m J ut tjme 

" n °t more or less theoretical in nature. 

In the first place it is possible that thc cortical representation for 

usua IThel’ I' 0 " ° f ‘, reP sensll ’! lit - v -> larger field than is 

usuallj held—as is true according to von Monokow of the cortical 

motor zone, and thus a considerable area might escape injury 
As the lesion occurs in early life there is also ample opportunity 
for compensatory replacements and substitutions on the part of 
subcortical centers and neighboring regions of the cerebral cortex 
U is also possible that the sensor}- area for the perception of muscle 
sensibility is limited to the postcentral convolution and so might 
escape entirely the ravages of the lesion. S 

III the course of development of the cortical functions of motilitv 
the acquired memories of movements and their complex coordina¬ 
tion are registered m a manner similar to the storing of the speech 
memories, lliese digrams represent a higher sensory elabora¬ 
tion of mo% ement and would lie all-important in the carrying 
out of precise and definite motor acts. If the region of the parietal 
cortex subserving this higher function of motility were injured on 
both sides ,11 early life these memories would Ik- improperly regis¬ 
tered or the commissural fibers, through which they exert their 
influence on motility, would lie interrupted with a resulting dis- 

emied'a.'n "’"''T"'-. ^ prod,,cc « «>rtical or trans¬ 

cortical ataxia, a disorder m thc sphere of movement similar to 

apraxia or agnosia in which the mechanism for the reception or 
transmission of higher motor memories would lie seriously impaired 

mtffe'T,!! the les . lon preventing any compensatory actix-itv 
on the part of the opposite hemisphere 

As the injury to the cortex takes place at birth, and as these 
cases cannot lie subjected to accurate sensory tests much before the 
sixth or seventh year, there is ample opportunity for restoration 
and substitution of function. It is therefore not altogether sur¬ 
prising that the deep sensibility is preserved in conjunction with 
incoordination of the general motor activities. Tile cortical 
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centers subserving tlie function of protopathic sensibility either 
escape injury or are capable of being replaced by the compensatory 
activity of adjacent cortical areas. 

The higher coordination activities of the muscular system are 
gradually acquired and are especially retarded and slow of develop¬ 
ment in this group of cases. That even these are susceptible of 
gradual development is shown by the clinical course of the cases. 

Clinical Comments. The cerebral diataxia bears a certain 
resemblance to the cerebellar ataxia. The gait, like the cerelxdlar 
gait, may be somewhat titubating; there is dysdiadokokinesis and 
the sjieceh has a dysarthric character not unlike that observed in 
eases of cerebellar disease. There is, however, no nystagmus, the 
disturbance of movement is not a dysmetria but a true ataxia, and 
the ataxia of the extremities is marked and persists in the recum¬ 
bent posture. In the recumbent posture, with the extremities 
elevated and the eyes closed, there are ataxic movements, such 
as are observed in spinal ataxia and unlike the true cerebellar 
ataxia. Furthermore, the ataxia of the distal portion of the 
extremities is quite evident. There is also, esjiecially (hiring effort 
and mental excitement, a tendency to atactiform movements, of 
a more general character, which resemble or rather suggest a chorei¬ 
form disturbance. They are not, however, spontaneous, but dis¬ 
appear in the relaxed and recumbent posture and appear only 
during muscular effort and movement. They are to l>e regarded as 
compensatory ataxic manifestations, similar to those occasionally 
observed in other forms of ataxia. 

Another point of interest is the presence of a slight degree of 
hypotonia. It is well known that lesions of the parietal loin.* may 
produce hypotonicity of the musculature, with diminution of 
the tendon reflexes. It is therefore not surprising to encounter 
a certain degree of hypotonicity in conjunction with cortical ataxia 
from lesions of the parietal Io1k\ In some of the cases described 
as cerebellar or atonic-astasic types of diplegia the nature of the 
ataxia and the associated hypotonia are somewhat suggestive of a 
parietal localization. This opens up a field for future investiga¬ 
tion, and it is my belief that certain symptoms of diplegia which 
have heretofore lieen relegated to the cerebellum are really of cor¬ 
tical origin and referable to the higher cerebral centers for the 
control and coordination of movement. 

In the al>ove description I have attempted to outline the chief 
clinical features of the ataxic type of cerebral birth palsy or cerebral 
diataxia. It is the sensory equivalent of spastic diplegia, and like 
this affection shows a similar tendency toward improvement. In 
a pure form it is, however, comparatively rare. 

Some of the cases probably recover or show a very considerable 
degree of improvement, and are then regarded as of cerebellar 
origin, an interpretation in which I was originally inclined to par- 
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ticipate. After a more detailed study of the motor phenomena 
however 1 feel convinced that the cortical mechanism is the esse.,1 
tial structure involved. 

'li if. Ataxic Diplegia. This point of view finds a further 

1 t lC ‘ n0t lnfrcc l ,,ent combination of ataxia and 
spastic paralysis in many cases of cerebral birth palsy, cases in 
w "ch there are symptoms of generalized spasticity hut modified 
■ tlle . assoc| ati»n of ataxic symptoms. This constitutes a very 
grate form of the cerebral birth palsy, examples of which mav 1* 
founil m nearly every institution for the care of chronic diseases 

hv thcTo f n tl° f m0t ° r ", eak,le “ and s Pasticity being accentuated 
* k ‘ ,e *°^ S o* the power of coordination. 

,l.Jr^- S T l L-? SCS ’ ??”! ten a ? d eleven .™>rs respectively, with 
the typical history of injury at birth, are at the present time under 
observation m my wards at the Montcfiore Home and Hospital. 

or Walken"'' ™ *° t ,.' C " hwl chair a»‘l are unable to stand 

or."nlk. there is a generalized spastic state which is complicaterl 

a Profound general ataxia, any attempt to carry out a precise 
mmement evoking a wild disorder of incoordination. There is no 
true chorea or athetosis, although the nature of the ataxic disorder 
suggests a choreiform disturbance. 

The atactiform movements do not, however, occur spontane¬ 
ously , but only on attempts at movement. This I believe is an 
mportant factor in differentiating the true chorea and athetosis. 

, , P? t,cnts are fairly intelligent and attend the hospital 

school there are no epileptic manifestations. The speech is 
dysarthne, spastic and very difficult to understand. The sen¬ 
sibility both superficial and deep, is normal. As in the pure 
ataxic type there is no demonstrable disorder of the sense of posture 
or the sense of movement. The stereognostic sense is preserved 
ami any common object placed in the hand is promptly recognize,I. 

these cases I believe there is a combination of lesions which 
mtolyes the motor sphere causing general rigidity and also the 
parietal area with a resulting disturbance of coordination. The 
clinical picture is one of generalized spasticity and ataxia in com- 
hmation, namely, a dialaxic diplegia. 

Many such cases are, I believe, regarded as choreiform or atlie- 
to| d types of diplegia, the extreme atactiform disorder of move¬ 
ment simulating very closely chorea. If there is marked spasticity 
an athetoid tendency is suggested. 

In a previous communication I presented the pathological evi¬ 
dence, indicating the relationship of chorea and athetosis to the 
caudate nucleus and putamen of the corpus striatum, and there 
ran lie no question as to the paramount importance of the corpus 
striatum ill the production of true chorea and athetosis. While 
the relationship of the cerebral cortex to chorea and athetosis is 
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accepted by all systematic writers, the exact localization of this 
function is still one of the unsolved problems of brain pathology. 
In all such investigations the existence of a cortical diataxia should 
be carefully considered and its very close resemblance to such dis¬ 
orders as chorea and athetosis. 

Concluding Remarks. A variety of clinical types of the 
cerebral palsies of childhood are now recognized, and as such are 
firmly established in medical literature. Important among these 
may be mentioned the various forms of the spastic type of Little, 
the atonic or flaccid type of horster, and those of cerel)ellar origin. 

In this paper I have directed attention to the existence of a 
pure ataxic type which may l>e distinguished from other forms 
as diataxia cerebralis infantilis. 

The infantile cerebral diataxia is a special form of the cerebral 
birth palsy in which the symptomatology is characterized by a gen¬ 
eralized disturbance of coordination without evidences of paralysis, 
spasticity, epilepsy or serious mental defect. The sensibility, both 
special and general, is apparently unaffected. 

The clinical picture is lx*lieved to lx* dependent upon a bilateral 
vascular lesion in the parietal region, viz., hemorrhage and softening 
in the distribution of the parietal veins, resulting from an injury 
at birth. 

The parietal area of the cerebral cortex is concerned with the 
reception and elaboration of higher motor memories, and a bilat¬ 
eral lesion in this region in early life would seriously interfere 
with the proper development of its cortical centers, association 
AIkts and commissural systems. This would produce a disorder 
of the higher cortical functions of coordination—with a resulting 
cortical or transcortical ataxia. 

The disturbance of coordination affects the speech, the gait and 
station and the use of the extremities, and is a pure ataxic disturb- 
ance. 

It may Ik* distinguished from cerebellar ataxia by the character 
of the motor disorder, its persistence in the reeumlK*nt posture 
and the absence of nystagmus. It may Ik* regarded as the sensory 
equivalent of the spastic type of Little and is not infrequently 
encountered in combination with this affection, constituting a 
diataxic diplegia. 

As in Little’s disease*, there is a tendency toward improvement, 
although the development of motility is always seriously retarded. 

In its more severe forms this disorder of coordination may be 
associates! with a tendency to atactiform movements which re*semble 
superficially the phenomena of genuine chorea and athetosis; the 
recognition of which I lx*Iieve to Ik* of considerable importance* 
in the eventual solution of the problem of the nature and legaliza¬ 
tion of chorea and athetosis. 
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ANGINA ABDOMINIS. 1 

By Edward H. Goodman, M.D., 

PHILADELPHIA. PA. 

The term angina abdominis was introduced bv Baccelli to 
desen be parnful setzures in the abdomen tine to aneu”for- 

■ Read before the American Gastrcenterolodeal Aasoeiation. 



